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October 8,2004 

Via Hand Delivery 

Ms. Marlene H. Dortch 
Secretary 
Federal Communications Commission 
445 12th Street, S.W. 
Washington, D.C. 20554 

ORIGINAL 

R EC E WED 
OCT - 8 2004 

Federd Communications Commission 
Wce of seastary 

Re: Ex Pur& Meetings in WC Docket No. 03-211 (Vooage) 
WC Docket No. 03-266 (Level 3) 
WC Docket No. 04-36 (IP-Enabled Services NPRM) 

Dear Ms. Dortch 

On October 7,2004, the Voice on the Net Coalition, represented by Jim 
Kohlenberger, VON Coalition Executive Directof, Glenn Richards, Shaw Pittman; 
Jonathan Askin, Pulver.com; Kate Cronin, AT&T; Praveen Goyal, Covad; Margie 
Dickman, Intel; Brita Strandberg, Skype; Cindy Schonhaut and John Nakahata, Level 3; 
and Todd Daubert, USA Datanet, met with FCC staff including Michael Goldstein, Julie 
Veach, Tem Natoli, Tom Navin and John Stanley. At the meetings, the VON Coalition 
members expressed their support for the Vonage Petition and a finding that VoIP services 
are subject only to interstate jurisdiction. Certain of the VON Coalition members 
discussed the architecture of their VoIP networks and how services were provided. 
Handouts were provided by AT&T, Level 3, and Skype, copies of which are attached. 
Please direct any questions regarding this matter to the undersigned. 

Very truly yours, 

Glenn S. Richards 
cc: Michael Goldstein 

Julie Veacb 
Ten3 Natoli 
Tom Navin 
John Stanley 
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Available nationwide 
Purchase online, call a sales agent or purchase adapter at a retail store 
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Public internet M Private IP 
Network (1 78,000+ networks) 

(packet switched) 
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! Public Switched Telephone Network 
I (circuit awitched) 
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Current. Feature Set 
I 

Basic Voice Capabilities 
unlimited Local (US offer) 
Unlimited LDCaNing (Usoffer) 
International 
Caller ID (Wilhout Name) 
Call Waiting I Fomarding 
Three Way Calling 
Personal Addmss Book 

Customer Premise Equipment 
Telephone Adaptor (TA) device 
Connects home phone and PC to 
broadband connection 

Call Applicatio 
- w L o g B  

Ckk-to-Dial 
*DoNotMehrrb 
Speed Dialing 
Telephone Portal (Feature Manager) 
Voiosmail with eFeatureg 
Locate Me 
P e m l  Conferencing (Pay per Use) 

Copyright AT&T 2004 
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A t  what phones and numbers do vou w4nt  to be mmched? 
The ssrvim will b y  to redch you only at the numbers checked below. 

US07 b r d m n  N m m  Phmna Numbor 
p81) 202-ma *' I~orne - .-  VOIP mons 

r 24 

I n s  -Po: @ Ring all phones at ma 
Grootlna -re: For the nnq in order opbon. ~ 3 l l e r 5  will hear a greebng Use 4 system- 

provlded qre&nq or record your own. Click record and &T&T CallVantape 
Service will call you wl(h a message asking you to rocord your greeting The 
system qreetmg says 'Hello. W e  are trying t o  msch your party" 

c Rtng in the order listed 

1 
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Houston friend returns earlier phone 
Call business colleague in Chicago 

. DC friend calls DC metro Simde Reachm number 
Copyright AT&T 2004 

Houston friend returns earlier phone number 
Call business colleague in Chicago 

. DC friend calls DC metro Simde Reachm number 
Copyright AT&T 2004 10 
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Enable Scheduled Do Not Disturb 
r no schedule at this time 

@ weekdays (Mon-Fri) 

r wneknnds (Sat-Sun) 

r everyday 

ta US Central Daylight 
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Call Network 



Skype screenshots for 
Windows I Mac OS X I Linux I 
rocket PC 

Start tab 

This is your home base; see any 
missed calls, missed instant messages 
etc. You'll get a quick overview of 
how many friends you have online 
and you can instantly see the status of 
services your subscribe to. 
Next scteeiishor N 

2 Making a caU 

3 Tal l i i~g  

4 Call-time functions 

5 Call regular phones 

6 Dialpad 

7 Call list 

1of1 10/6/2004 523 PM 



IP Enabled Services Call Flow 
IP-PSTN 

,, . . - . . .. .. . .. . .. , .. . -  . .. 

I June 24.2004 



Call Flow Narrative 

Call originates from a phone connected to an Analog Terminal Adapter (ATA), from a PC 
with a SIP Soft Client, or from an IP Phone 

H Call is sent through a broadband connection to a sewice providers Feature Sewer (FS) 

The FS hands the call to the Level 3 Network at a Level 3 Edge Proxy Sewer (EPS) 
The EPS is provisioned specific to a customer, so it authenticates the calls came from a specific 
customer 
EPS is configured that all calls coming from that customer's FS will be classified as Enhanced Service 
in the SIP Invite with a Level 3 proprietary header 

CPS is the network routing engine that determines how to terminate the call 
For this case, CPS sees the Enhanced Service classification, so it will try to find a DEOT b which it 
can terminate the Dialed Number. 
CPS will trigger out to do an LNP dip on any call that could terminate over DEOT 
CPS will use either the LRN or the terminating NPA-NXX to find the correct DEOT 

W EPS sends call to Core Proxy Sewer (CPS) 

H CPS sends call to Media Gateway Controller (MGC) 
MGC converts SIP to ISUP 
MGC sees Enhanced Services classification and sets OLI to a oonfgurable value (64 or 65 are the 
values being proposed) 

D MGC sends call to LEC 

- . ... . . .- . .  

~ . . . .  .. .. ... ~ . ~ 
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EX PARTE OF LEVEL 3 COMMUNICATIONS, LLC 
(WCB Docket NO. 03-21 1; 04-36) 

IP-PSTN COMMUNICATIONS ARE JuRlsDICTIONALLY INTERSTATE 

The Commission should declare thrrt al l  IP-PSTN communications are interstate - 
and subject to the FCC’s exclusive jurisdiction - for the simple and ~ntrovcrsial 

reason that it is impossible to dGtennine the physical location of the IP endpoint 

Classifying IP-PSTN and incidentd PSTN-PSTN IP-enabled communications as 

interstate would prevent state commissions h m  asserting jurisdiction ova such service, 

and thereby eliminate the burdensome patchwork of regulation across 51 jurisdictions 

that, as the commission has recognized, has stated to emerge “[e]vm at this early 

stage.”’ 

A. IP-PSTN Communiations Are Iatart.te For The Sune Raronrr 
That palver.com’r FmWorM Dialup Service Is Intvrclbc 

In its order granting pulvw.com’s petition for declaratory ding, the FCC 

determines that Pulver’s Free World Dialup (“FWD”) service is an interstate Service 

subject to the Commission’s exclusive jurisdiction. Because IP-PSTN communidons 

share the geographic chmctcristics that prompted the commission’s deterrmna ’ timIP- 

PSTN communications arc jurisdictionally intemtate as well. 

The Commission commences its jurisdictional analysis in the P u k  Or& by 

obsrrving that a state regulator may exercise jurisdiction over communications 8crvict8 

in only two situations: First, when coIllmunic8tions “can be charactenwd = ‘ m y  

intrestate,’” or, second, when “it is practically and economically possible to separate 

~ ~ ~~ 

P-Enabled Services NPRMat 1 34 (“Even at this early stage, states have begun to 
diverge in their approaches to the regulation of VoIP services.”). 



interstate and intrastate components of a jurisdictionally mixed..  , service without 

negating federal objectives for the intentate 

The Commission then explains that it excrciscs cxclueive jurisdiction ova FWD 

because neither of the two state-jurisdiction situations applies. First, because the location 

of FWD “mmembers’ physical locations can continually change,” the FCC Qtplains, “it is 

evident that the capabilities FWD pvides its mcmbcIs arc not purely intnrState 

capabilities.”3 The same “evident” reasoning applies to IP-PSTN communicati~ like 

Level 3’5.4 Because the IP end users in IP-PSTN communications can change their 

locations oontinually and cross h m  one jurisdiction to another, IPznabled 

communications services arc not purely intrastate. 

second, the FCC concludes that it is not practically and d c e l l y  possible to 

separate the interstate and intrastate components of a FWD conrmanicafion because only 

the usen themselves ‘bow where the endpoints The Commission explains that 

any effort to track the location of data packets arsd end users for jlaisdictional pmposes 

would be impractical at best, and would ufarc[e] changes on this service for the sake of 

regulation itself, rattm than for any parti& policy purposc~~ 

“comply with legacy distinctom between f M  and state jurisdictions“ would be 

~ v e r  to 

2 P u k  Order at 7 20. 
Id 3 

‘ 
hereto. See also Level 3 product brochures entitled “HomeTone“ and “(3) Tone BusineSS 
- Hosted Ip Voice Service for Business,” attached hereto. 

See Declaration of JefEq Pdeticr at 7 13 (“Pelleticr Declaration“), attached 

purverorderat~21. 
Id. atfl21,24. 



impractical and uneconomic, according to the Commission, becciust ''Such distinctions do 

not appear to serve any legitimate public policy purposen in this contex~' 

The same logic applies to IP-PSTN communications, bccause the locations of Ip 

endpoints are known only to the IP end users themselves! As a result, any effort to 

separate interstate and intrastate components of an IP-PSTN communication ''would 

involve the installation of systems that are unrelated to providing [the] service to end 

users.n9 AS the commission observes with respect to FWD, ~6[i]nvcstmcnt in such 

systems would improve neither service nor efficiency" in IP-PSTN  communication^.'^ 

Indeed, "imposing this substantial burden [on IP-PSTN communicSti0n~] would makc 

little sense and would almost certainly be significant and negative for the development of 

new and innovative IP services and applications."" 

In addition, the order establiphes that IP-PSTN c~mmunicatiOnS would be 

jurisdictiodIy interstate under the  omm mission's "mixed-u~e~ ~ i k e  FWD 

m, the IP a d  users in IP-PSTN - ~ c a t i ~ ~ ~  have "global portability," which 

enables them "to initiate and receive on-line communications h m  anywhere in the world 

where [they] can access the Inteanet via a W a n d  Because more than a 

de minimis amount of the communication is intcmtatc, the Commission errplains, the 

' Id. at324 
* Pelletia Declaration at -8-17. 

lo Id. 
Id 
~ee idat~22~'~hereseparat ingintenrul te  traffic: h m  intrastate t d E c  is 

PulwOnIerat~24. 

l2 

impossible or impractical, the Commission has declared such tfaflic to be intedatc in 
nature.''). 
l 3  Id.; Pclletier Declaration at fi 15-16. 



communications arc deemed interstate under the mixed-use rule. The Commission's 

treatment of F W D  also demomtratcs that any e f h t  by a state PUC to regulate P-PSTN 

communications would likely nm afoul of the Commerce Clause of the Constiadion. 

Internet applications like FWD and P-PSTN communications me not bound by 

geography, which would ''render an attempt by a state to regulate any theoretical 

intrastate . . . component [of such services] an impermissible txtraterritorial rcach''l4 In 

this vein, the FCC rejects the counter-argument that state toonomic regulation would 

benefit the public, concluding instcad that "the burdens upon interst& commerce would 

be significant"" 

The key fact underlying the FCC's jurisdictional analysis - that 'Internet 

appfications like m. . . separate the user 6'om gaogrephy"'6 - applies with 

strtagth to IP-PSTN and incidental PSTN-PSTN ~avices.~~ Regardless of whetha the 

locations of both endpoints are unknown (as in an FWD communication) or only one 

endpiit is unknown (as in an IP-PSTN communication), it is impossible track the route 

h m  one endpoint to the other. As a result, it is also impossible to ascerbun *whetherand 

which jurisdictional boundaries a particular communication cr0%8es. Without my 

information about the jurisdictional course, it is similarly impossiile to seperate IIU IP- 

PSTN mmmuniation into intrastate and interstate components. And, cvm if it were 

tectmically posmblt to track bit streams for jurisdictional pmposes, it would be 

l4 

Is Zd. at124 
l6 Id. at74. 

puhter &tier at 7 23. 

Pelletier h l d o n  at tfll5-16. 
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impractical a d  U ~ C C O U O ~ ~ C  to do SO because tracking the paclrets of an IP-PSTN 

communication "would improve neither service nor 

B. The Commi~n' s  IP-EdkdScrvicCr lVPRXSupporb The 
Conclusion That IP-PSTN Conuuudcatlonr Are Jarisdltiondly 
Inter6tate. 

In the P-EnabledserviCeS hPM the Commission seeks comment on the proper 

jurisdictional category for IP-enabled communications services. At the same time, 

however, it suggests that IP-PSTN communications services like Level 3's are! 

jurisdictonally intemtate bscause, 8ccrmiing the FCC, " [ p ~ c t s  routed across n global 

network with multiple access points def~ jurisdictional ~ O U U ~ M ~ S . ) . ~ ~  

The Commission begins its jurisdictional inquiry in the NPRM with a recap of its 

Pulver Ordw, reafknhg that state regulation of Internet applications like FWD 'is 

inconsistent with the controlling f W  role over intastate c~l~crce & by the 

CoI1stitutio1~'~~ The commission then observes that, "with Intema ~ ~ O I I S ,  the 

points of origination and termtaatl * 'on am not always ~n light afthe absence of 

a nexus between geography and service, the Commission requests comment 011 thc 

appropriate approach to jurisdiction, questioning in e d e r  whether "the ud-to-cnd 

analysis, designed to assess point-tO-pOint c~mmunicSt~n~,  WS] my r d m  this 

new IP environment.*" 

'* 
l9 

P u b  order at 7 24; see also Pellctier Dachtim at 115. 

IP-Enabled Services WRM at 7 4. 

2o Id at739. 

22 Id 
" Zd. atB40. 
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In other words, while endeavoring not to prejudge. the issue on which it seeks 

comment, the Commission suggests that IP-enabled services like IPPSTN 

communications are subject to exclusive f a  jurisdiction. The comrmssl - 'ondeclares 

that such services "dtfyjurisdictional bo&es" and that state e f f m  to regulate such 

services conflict with the exclusive federal jurisdiction over interstate service establishad 

by the Commerce Clause.?3 Indeed, focusing on the practically impossible task of 

pinpointing the endpoints of an Ip-cnabled communication, the commission questions 

the utility of forcing such services into geographically based j\pisdictional cakgcnics, 

and, instead, observes that under the mixeduse rule such services are deemalto be 

interstate "where it [is] impractical or impossible to separate out intmtatc from intnrstSte 

~ c . " "  

C. Partia Prom WIpmte Segmcnb OfTbe Commp.lcrtionr 
Industry Agree That IP-PSTN Commaniatioar Are Juirdictlanally 
Intemtmte. 

Echoing the FCC's views of I P d l c d  services like FWD, a wi& array of 

communications entities -ranging from ILECs to JP network providers, and h m  

intemrchangt carrim to private rcsuuCh instituti~ns - agree that IF'-PSTN 

communications are subject to the Commission's exclusive jurisdiction OVQ interstate 

services. 

For instance , AT&T declares that "IP-PSTN Services ~m q t i d l y  interstate 

services subject solely to the FCC's jmidction" because "it is i m p ~ ~ ~ i b k  to determine 



the geographic endpoints of the IP end of an IP-PSTN call.“= MCI, another 

interexchange carrier, urges the FCC to ncognize “the fact that categories like ‘local’ and 

‘long-distance,’ or ‘voice’ and ‘data,’ have become historical artifacts.& Likewise, Ip 

backbone provider Global Crossing argues tbat “IP Telephony is within [the FCC‘s] 

exclusive jurisdiction . . . because] these services are configured in such a way that the 

endpoints of the communication, whether local or interstate, are not readily 

discernible.’” The Progress & Freedom Foundation, a non-profit research foundation, 

observes that ‘‘VoIP is inherently h~terstate.~ And, in an aptate submission, the 

Telecommunications Industry Association explains that ‘Itlhe inherently intmtatc (and 

international) nature of VoIP makes it virtually impossible to delineate between intrasCate 

and intexstate services,” and that “it is necessary to have a &@e federal policy on VoIP, 

which explicitly preempts inconsistent state 

Even the ILKS concur that IP-enabled communications arc intmtatc. Vcrizon 

notes that “Level 3’s VoIP service is an interstate service subject to this I=omrmssl * ‘on’s 

” 

4. 
26 

” 

03-266 at 6; see also ICG Telecom Comments on Level 3 Forbearanoe Petition, WCB 
Docket No. 03-266 at 3 (“[Tlhe Commission acknowledged the ‘di5cult’ and ‘contested‘ 
issues involved with imposing the circuit-switched regulatory regime on VoIP sgviCee, 
such as whether LEG even have the ability to ddermine whether paaicular VoP calls 
are intemtate or intmstate in nature. Indeed, the Comrmss . ion has ruled thata form of 
VoIP, pulvet.com’s Free World Dial Up (‘FWD’) offering, is juridictidy htmtate.”) 
(citations omitted). 

WCB Docket No. 03-266 at I. 
29 

(submitted Feb. 6,2004). 

AT&T Comments on Level 3 Forbearance Petition, WCB Docket No. 03-266 at 

MCI Comments on Level 3 Forbearance Petition, WCB Docket No. 03-266 at 7. 

Global Crossing Comments on Level 3 Forbearance Petition, WCB Docket No. 

Progress & Freedom Foundation Comments on Level 3 Forbearance Petition, 

Teleco~nmunidons Industry Association expmle submission, Attachment at 2 



jurisdiction" because "there is no simple way to determine the location of the IP caller.''" 

Likewise, SBC 'blieves that end users who purchase Ip-based services . . . arc obtaining 

interstate information sc~viccs.~~~' AS SBC explains in its own Petition f i r  a ~mlaratory 

Ruling, ''isolating a discrat component of an IP platform service to justify the 

exercise of state jurisdiction would be d8icult if not outright impossible . . . [bacluse] 

the technology underlying JP platfom services renders the notion of an 'intraetate' call 

almost meaningless."32 

30 

4-5. 
31 

32 SBC Petition at 37. 

VerizMl Comments 011 Level 3 Forbearance Petition, WCB Docket No. 03-266 at 

SBC Comments on Level 3 Forbearance Petition, WCB Docket No. 03-266 at 5. 



Before the 
PEDERAC COMMUNICATIONS COMMISSION 

Wallhiagsan, D.C. 20554 

IntheMattaof 1 
1 

LEVEL 3 COMMUNICATloNS UC ) 
1 

Petition for Forbearance fmm Edocccmcnt ) 
ofScction251(g) andRule51.701(b)(1), ) 
pursltant to section lqc) of the 1 
Commuuications Act of 1934 and Section ) 
1.53 of the Commiesion's Rules 1 . . -  

On this Uod day of December, 2003, I, Jefby Pelletier, declare under penalty of 
petjury as follows: 

1. Hlrving workad in the field for 11 I posse~s detailad h t - b d k ~ ~ w k d g ~  
0fIntanet-besadoammunicetiansingenarlandIP~~ * 'mt3thatembcd 
voice application8 ("Voicc.embbadea E"') in particular. 

2. I am presently employed as a Senior Architect in the Softwvitcb Architecture md 
Engineering department at Leva1 3 c o m m u n i d ~ ,  LLC ("Level 3'9. The 
Soffswitch Architcchm and Engbmhq department is responsl'ble for the 
engineaing and &sip of the sylrtans and equipment neuicdto suppart Leval3's 
VoicGembeddsd IP services. As a Senior hh i ted ,  it is my responeibilty to 
c~~surt that the Voicaembcdded IP archi- supp~r$ the range of ocnTicc8 that 
Level 3 currently offers, and that it wi l l  o&r in the fbtum, in a reliable cost 
e f f w e ,  and high quality manner. 

3. Inrmadiatelypriortomy cumntposition at Level 3, I workedas a S a i o r  
Engineex at Masagy Communications. In that position I was rcspomiile fw 
Voicc+ver Ip WoIP") engineering and s w .  This bludcd the testing and 
implementation of VoIP equipment and toole. In addition, I bavt WOrLed as a 
VoIP archikcturd comdtmt to Nc~~WOM, a c o n t r i i  to 'The VoIP 
Implementation & Phmhg Guide" issued by the United States Td- 
Association, and as a Senior Managst with Worldcom/McI nspo3lsible fbr VoIP 
network and services architscture. I have also worked fot N o d  Netvporks as rn 
engines rcspOmible for long distance s w i t c h i n g p ~  for the PSTN. 



4. I received a -lor of Science degree m Computer Sciences h m  the 
University of Texas at Austin in 1992. 

5. I am c m d y  a member of the Iustitnte of Electrical and Eltctronics Eaginoem. 

B. h s e  of D c c h t i o ~  

. .  c. &Ickero und of Voia-&nb&&d IP 

2 



11. The cxiaing PSTN, whichbas been in aptration for nearly 100 years, provida 

When awn places a call on the PSTN, circuits arcrcscrvcd at the originatiq 
switch, any tandem switches along the mute between the two ends of the ad, and 
the terminating switch Signaling between these PSTN switches aupparts basic 
call setup, call managanent, and call tear down. In r eea  yeam, PSTN voice 
services have becn paralleled by the rise of separate netwolscs tht euppart dacs 
traffic. Maintaining distinct netwoda to convey voice a d  data imposes em 
additional burden on suvice providers and an additional coat on COI IB~~~CIB .  A6 a 
resuit, a siuglc network thrd parnits the convergease of voice and data signals is 
much mon: efficient and flm%le. 

USCLF With dadi~ated, end-tocnd c h i t  fm tht dudon Of each Can. 

12. A Voice-embcdded IP communications system digitizes voice and data inputs and 
transmitsthem as a stream ofpackets ovaadigitd datanctwo&, nu& as the 
Intcrnetor IP-basedprivatcnctwurlcs. Becanseoftheredundancianndalternate 
connections that arc a & i  feature of the Internet’s design, the individual IP 

path available, thereby maximizing their use of IP network rcmxrcw at any given 
instant This meens tbat tbepackcts from asb@e cOmmunjcatioll may reachtheir 

embedded IP system nsolves any problems ragulting h m  packets arriving out of 
sequence (or not arriving at aU) and reassemble8 them inb s uesablc format. Tbe 
Voiceembeddad IP techoology also casures the quality of arriviug signals by 
cornpeasating for echoes made audiile due to the end.tOcnd &by, for jitter, and 
for droppedpackcts. This entircpmccss OCCULB in real time nudin fU &plex(or 
triplex, etc.), allowing multiple parties to the communication to send and receivo 
voice and data simaltaaeously. 

packets are able to flow to thc destination independentl y, each following the best 

destinatian along 8 VaTiCty of diffaent rOut#r. on the cldnation end, the voice- 

13. In communications from a PSTN-bascd user to a Level 3 Voia-rmbsdded IP 
usex, the Cauecplaccs a call on the PSTN bydialjng the tuxligit number for the 
Level 3 customs. That call is callid over the der’s local exohange d e r  
(“LEC‘), then handed off to h e 1  3 at a point of intcrcomccti~~ From there, 
Level 3 carries the call over its conrmoncarricrtnrnsrms . sion facilities to am& 
gateway. At that gatmay, the communication undergoes a protocol anversion 
(ie., compression and conversion to 
associatedwith a customor LP address, and arequest is made oftbat customer for 
insauctionrr for the disposition of the call, the communication is routed acuding 
to the instnrctions given to Level 3 by the cpstamer to wham the call dirsctsd. 
Regardless of the ttadigit phone number’s apparmt location, the Level 3 

diffkmnt state, or diffgenx country. Such routing may chaage on a d - b y 4  
basis, and it is not necessarily ked. customers may choose to riog multiple 
endpoints or applications at the same time. 

the a g i t  phone number is 

customs may route the communicatiion to a tcmhtbg pointWithilltheSame 
ld Cdhlgm &B the de, Orb 8 1 d O n  hi UlOkw Of& 8 

3 



14. Conversely, for computer-to-phonc cormections, a party on the IP network 
originates the communication. That party hands ita tratfic inIP formstto an IP 
transmission provider, which may be a third party, a h e 1  3 a f B l b  or h e 4  3. 
The IP transmission provider directs the h f E c  to the h 1 3  media gateway 
Closest to win cmter BsBoc18tcd with the PSTN number at which the 
communication is to terminate. At the gateway, the IP-formatted commupicBtion 
undergoes a protocol conversion from P to traditional circuit-swiaed 
technologies. Level 3 then carries the conmumication over its cammon &er 
facilities to a point of interconnccton with the LEC serving the celled party. 

15. Unlike wireline telephone numbers, which gemrally bear a relations€iip to the 
locatim of the wireline telephone, voice-embedded IP number8 may be 
completely divorced hnn geography. Thus, while a Voict-anbeddad IP UBCT has 
an assigned tendigit number, thae is no en- reason why that number 
must be associated with the Voiceunbcddcd lP user's actpal locatioa in fact, 
under many applicatione (such as a tclmork system that cunnccts mote 
locations to a company's IP PBX) it would LICVCXC~Y the ueellnese of a 
Voict-embeddedIPsystemtotrytoaeateauniquemapbetweentclephone 
n u m k  and pgmphic locations. 

16. The t4chnicat differences between IP-based d c d t i m  and PSTN voice 
calls result in a handful of core fimctional dietinctio~ between the two. For 
example: 

a Thc IP network p v i h  apen access to u8ct~ and ~CVC~~~CIS, dm 
services to be inetatled on servers other tban those maneged by the 
network provider. As a c o v ,  consum- are able to choose hm a 
limitless array ofapplications available fkomdevelopers and- 

competition. On the PSTN network, by contresf llst18 BIT limitad to the 
featuresoffndbytheirnctwoxicproVida. 

b. Generally, PSTN numbers refir to physical locatiorn, & d d y  limiting 
usem to that location for the reccipt of calls. Voice-anbedded IF', by 
contrast, has no geographic tits. A Voice-unbcdded IP mer with a 
Chicago phone number, for example, can noeiva calls and data in chicago 
or anywhere elee in the world. 

c. wbm one PSTN wireline customer calls another, aphyBid citwit 
between the customgs is d e d i d  to that communication ibr the duration 
of the call. With Voicbgnbedded IP, COIIUIIU&&~ do mt trsvel vir 
dedicated circuits. Rather, tbey am "pk&d,'' end each pecket follows 
the beet route over the IP network to the destination. Ai a result, Voice- 
enbeddad IP calls arc less Iikclyto be subject to Circuit overloeds or 
disc om^^. 

al l  ova the worid, This openness, of oout%e, drives irmavation and 
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d. Voicaembedded IP's transmission mechenism -millions of packets of 
data following the bestmutes-is virh10I1y immune h m  nystcmic 
breakdown. PSTN cummunications travel OVCI a dedicated citarit; ifthat 

in the event of a natural disastg, attack circuit co@on, or any otbg 
event that might disrupt wireline setvice, Voiobembedded IP BcNicc 
would remain operable, as the packets would follow alternate routes to 
their dtstinetioa 

circuit is cut for any reason, the commtmication tgminatrm * BY- 

17. The shift to Voicaembedded IP commdcatim fmanises batter CfIicimcies m 
the transport of voice and data, ad, as a result, lowa communicatione costs for 
end usas. In ordatomeetcustoma qectations, V o i c c - u n M  IP alreedy 
matches almost all of the feahumr of voice commuuicatiom 'ourrently Buppoaed 
by the PSTN. Voicbembcdddd IP's nsl promise, however, lies not in replicatins 
the features of the PSTN, but with the epproaching wavc of a d v d  BcNicc(I 
that will far surpass the capabilities of the PSTN. 

D. A~~lications 

18. Voiceembedded IP's technological differenoes fkom the PSTN, and the 
functional capabilities that the P platform allows, create dramatic poasibilitim 
extending hr beyond simple voice comectim. 

19. The scrviccs' that am mailable today already rcprrsent a leap beyond the PSTN. 
.kcmse Voi- IP's funion of data and voice 01i a sin& pMom is 
relatively new, however, it is impoJsible to.prcdict the fall mu@ of rsrplicldiws 
that may eventnany emerge ifthe technology in psrmittedto flomilh in a 
u n i f d y  and rcasombly regulated environment. While thin is only the tip of the 
icebcrg, brief dcsaiptiions of Voicaembdddcd IP applications follow: 

a h  ovstme Tde-Worklqe With Voi-bcddcd LP, employees arc less 
tied to SchadUIes and briclrs-and-martar o f f i ~ ~ ~ .  

For instance, a stay-at-home parcat who works in technical 
support could use Voice-embaddcd IP to diract iacOming calls to 
his home office between the hoMl of 8:OO am. and 3:OO p.m, 
while his children arc at school. During that "on" period, he 
woulduschis broadband d o n t o  receive tech support cslls 
at home, with full llccess to customer and product daEh Paiodic 
workas, regardless of time of day or length of mailability, d d  
log on to the network and work flau'ble hours. 

This flexibility will allow telecolllmuncation intensive 
companies to use part-time employets spread out in acaa m s  
the country. For example, a call that origiaates in Denver for an 
airline may first go through a voice response unit owned bytbe 

5 



A physician mi#t use the same capabilities to rsspond to patient 
emergency calls at home, with hllaccerrs b patient reandt? 
stwed in her office, aadhavtthe abilityto slat the Bystanthut 
she is not available far calls (they would be muted to a 
colleague), or direct that the "call" be forwerded to a ceIlptme 
or wirelees PDA. 
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a voice application allows the operator to receive the cuetomet's voice 
communica!ion and relevant customg data s h d m u s l y .  The opemtor 
can access case histories, a4xOullt and credit i n f d O &  i I l v ~ d s E a ,  
shipping info, and much more instantly and antomaticallyatthecxact 
moment the customer makes contact (whether by circuit-switched or IP 
device). 

d U n i f i e d M e c w a  . VoicGembeddad IP allow auserto have asinglc 
message platihm for all type% of cammunicstom. Rather thrn rsaiyc e- 
mail on a caqmtcr, voicemail on the phone, faxes on Eax machines, and 
pages on a pager, Voice-embaddad IP can mute them all to a single 
unificdmeilbox, end usua csn retrieve than all h m  aehglepointof 
contact, whetber using an JP or a Circuit-swit'chad device. A voicemail can 
be converted into text using voice rcoognition soffware, end an e-mail oan 
be converted into a voice message. Users can organize, eton, and 

computerasenr f3e email messages invarious folks, or screen email 
messages h m  some senders and give hi&prioritYto others. Users can 
tell the network how, when and where they want to be m a d  - such 18 
ensuringthat a d  from adoctorortcachcr is routad to hwne, work, 
cellphone or to computer desktop, depending on whae a person is, the 
time of day, 8nd the devices that are actually tumedoa 

-J&ggtg t8BdSaeQdCg . unlike the PSTN. which 
can handle no more than two incomiq voice calls at om time, Voice- 
embedded IPcanmanagelimitless imxdngvoiceda, video feads, and 
e-mails. Moreover, VoiceunMcd IP can handle thae 
communicatians in a variety of way, depending on the u ~ b ' s  pferences. 
The system can take a voice message, page the user, convat a voice 
message to text (or a text measage to voice), route the comrmmication to 

Morsova, Voicaembadded IP u~c28 can rctrkvc rnessagm? m one fbrmat 
(say, text) while actively using another (say, voice). Thus, while a PSTN 
UsermustwaitMtil a d 1  is completdto chsckonmessagea that came in 
while tfie call was underway, Voicaembedded IP allow 118et1~ to  COW^ 
thosemessages into text and get theminrmediately or to play them in 
audio formrt on top of the ongoing CoMldctiOa 

f. Avd8bIBl'~A W-* On the PSTN, callers dial a number without 
lrnowingwhetherthtparly on the other end is available, whetkthccaller 
will have to leave amessage, or whether the line willjust ring d ring 
Voice-embedded IP, by conhast, allows usem to specify SVailabilitY. 
In 0th- w o d ,  Voicc-embeddcd IP customar~ CAII indicate that they 8 1 ~  

for a voice oomrcrtation, for vidco-codmcing, for e-mai2 for 
gaming, or that they arc not available at all. Voiccunbedded D 
customm CBZl also use this tachnology to wait until people arc actually 

prioritize these messages in the mmna that suits them bsefjuet like m;my 

e. 

allother end-ping or deliver the commuaicatian in another fonnat 
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available to receive calls before wntactm g them, or to alert all attendar 
when cvcry~ne is available for a virtual co-. 

g. L0ert ionScbt .d~ Voicezmbadded IP users can create a daily 
location schedule (and update it anytime &om anywhere) i n d i e  where 
communidons shouldbe forwarded. In other words, auscr wuld diract 
mmmunicationa (of any form) to be directedto a mobile device duringher 
commute, to her office during the day, to hex hthor’s hause during tbc 
holidays, and to a unified mcaaghg ccnta when she is catingdinnor. As 

wherevershemaybc when she ~ c c e g s c ~  the network. 
explained below, the IlsCT’s cx&glIda pld- stay with her 
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(3)Tonew Business - Hosted IP Voice Service for Businesses 
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SIONIRCAHT VALUE FOA PARINERS AN0 ENIwp(usE 
With (3)TonC Busincis xrrrlce, you can ot in  your mtrrprw curt om^^ 
a Imr-cost rcplaccmcnt for costly PBX or Centra ~ r v l c c .  (3ponc 
Busimuneatrsgrmtmvalucforyouby: 

Custom branding thc sewice for difTcrcntislion 
Al lowlg faster time to market - add new wrvlrn on exisling 

Minimizing oprptional Investment - add cusI0mm and locations 

Extending mPtet mch vIa the cxtensiw b e l 3  N a w o l t  
a c P t i n g a n c v c m o n t h l y ~ m w s t m m  

(3pnc Businm dclivm feswc-rkn afforr*bk advanced cummuni- 
OUOM to your end-usrs by: 

Crcatlng a ^National' campus 
Simplifying the UM expnhm *rough Wcb-bad  ma- 

* Swing operating and capital expenses 
lncmsing worlsorrr clfidency and pmductlvky 

networks, today 

without platform lqgndcr 

(3)Tone Business Web portal far easy communiution management 



REslDiENTlAl W P  sEnvKEs FOR WHOWLE MMMElls 
HomrTone service enables LNell3)EnabW hrtmr to offa 
residential Voice over IP (volp) to mtuumrm uvcl the consumers' 
cabir and DSL I m m n (  broadband connCc(i0m - aimpice wlth loat 
phone numbm E911, call wahlng d l  forwdlng and many othcr 
feature+ Thr mire will br avalhbk in 300 nurLLb by th end of 
2004. and appmxlmately 608 of the U.S population will fill wtthln 
local reach ofthe savirr. 

HomcTone m l c r  is ideally suited to MSOr IcaMe opcrilton). ISPs 
IXCs. xLEG e n h a d  service pmvldm, and other companies 
looking to 0% a cort-cffratvr. Mgh-quality, fahm-rldq VoIP 
phone rcrvke to mnsumm in a law-cost. Smcly m n e r  with 
minimal u p h n t  

WHAT YOU CAN OFFER YOUR CWUMER BASE 
With Homd'one xrvirc, Lcvd(3)Enablcd Parlnm can offer thclr 
bfoadband Intrnm rnd-unn: 

* A choke bctwtcn the standard HomrTonr offering Tor unlimited 
domcstic long dinanm and unlimltd local scwtcc, or UlC 
HomTonr Bask option for unlimitrd local PCNirc with low long 
diotpm ntm 
Ability Io u x  HomeTone m i c e  with any rxisting analog 
rouchtonr tpkphonc 
Frredon From tbr need for mdltional tdrphone snViee (thcir 
W a n d  lntancf con& -a&, 0% ctc - is urd Lmtepd 

E911scrukrfor~phomaUs.rrtchthrauncroulindusrd 

Local numbm and Locpl Number Portablllly ILNP) wlth Port-in 

With or without thecompu(a ncmcd on) 

b y s t a n d a r d t e l c p h o n r ~ ~  

a d  Port-out CapMIty 
0 swww rw u s  5-rype -hpndkd by ~ m l 3  
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